Introduction {#S0001}
============

The late onset of postpneumonectomy empyema (PPE) is a complication that can occur up to 60 years after lung resection, and it represents a diagnostic and therapeutic challenge \[[@CIT0001]\]. A very limited number of reports describing late PPE necessitatis widely extending into the extrathoracic soft tissue or mediastinum have been published to date \[[@CIT0002]--[@CIT0004]\].

We present a case of empyema necessitatis successfully treated with a modified Clagett procedure where ambulatory negative pressure therapy (NPT) was applied as a bridge between open window thoracostomy (OWT) and thoracomyoplasty with intrathoracic transposition of a muscle flap combining the subscapularis-teres muscles and the superior part of the latissimus dorsi muscle.

Case study {#S0002}
==========

A 58-year-old male came to our thoracic unit 18 years after a right pneumonectomy for post-tuberculosis destroyed lung syndrome complicated by aspergillosis. He complained of chest pain and swelling at the thoracotomy site over the previous three weeks. The computerized tomography (CT) scan demonstrated a large low-density mass with a peripheral calcification in the right pleural space and bright disruption of the 5^th^ intercostal space within the thoracotomy bed ([Fig. 1](#F0001){ref-type="fig"}). Pleural fluid microbiology was positive for *Pseudomonas aeruginosa*. Flexible bronchoscopy ruled out the presence of a bronchopleural fistula (BPF). A lateral muscle-sparing thoracotomy was performed, and loculated chocolate-coloured smelly effusion was found intraoperatively. After extensive debridement of the right hemithoracic cavity, OWT was performed by partial excision of the fourth and fifth rib from the anterior to the midaxillary line. An NPT Vacuseal system consisting of open-cell polyurethane foam (GranuFoam, KCI Inc., San Antonio, TX, USA) in combination with polyvinyl-alcohol foam (WhiteFoam, KCI Inc., San Antonio, TX, USA) was applied directly in the pleural space and in the extrathoracic soft tissue.

![Computed tomography of the chest (mediastinal window) on admission shows a large low-density mass with peripheral calcification in the right postpneumonectomy cavity disrupting the 5^th^ intercostal space and penetrating into subcutaneous tissue](KITP-12-25850-g001){#F0001}

Negative pressure therapy was initiated with 75 mmHg and subsequently increased to 125 mmHg after five days. The patient was discharged from hospital on the 7^th^ post-operative day to continue the NPT on an outpatient basis. Wound reviews and NPT dressing changes were performed weekly over the following four months. During that time, we provided the patient with enhanced nutritional support.

Subsequently, thoracomyoplasty was performed to achieve definitive obliteration of the residual space and prevent empyema recurrence. The cephalic part of the latissimus dorsi muscle was prepared for intrathoracic transposition. The distal part of the latissimus dorsi muscle could not have been used as a flap due to atrophy resulting from vascular pedicle transsection during the first thoracotomy. A partial scapulectomy was performed, and the subscapularis muscle was released in combination with the teres group. The empyema cavity was obliterated using the latissimus dorsi, the subscapularis, and the teres group muscles. The thoracoplasty (Th2-Th8) was completed by partial subperiosteal rib resection. Finally, the residual space was completely obliterated by using the prepared muscle flaps ([Fig. 2](#F0002){ref-type="fig"}). The postoperative course was uneventful, and the patient was discharged home on the 14^th^ postoperative day. The 72-month follow-up control showed a moderate reduction in the range of arm movement with some degree of scoliosis in the cervical-thoracic region, but without signs of persistent infection.

![Computed tomography after thoracomyoplasty with muscle transposition and complete obliteration of the residual postpneumonectomy cavity](KITP-12-25850-g002){#F0002}

Discussion {#S0003}
==========

Postpneumonectomy empyema is a rare, potentially life-threatening condition with reported incidence ranging from 2.2% to 16%. Most PPEs are of early onset and are associated with the occurrence of a BPF. Early PPEs with BPFs are best managed by full thoracotomy or window thoracostomy with evacuation of the infected pleural fluid, debridement and irrigation of the pleural space, closure of the BPF, and filling the sterilised space with an antibiotic solution (Clagett procedure) \[[@CIT0005]\]. Additionally, the debrided and closed bronchial stump may be covered with a vascularised tissue flap (omentum, pericardium, chest wall muscles, or diaphragm). Early PPEs without BPFs can be managed with single-stage lavage or thoracoscopy \[[@CIT0006]\]. The diagnosis of late-onset PPE is difficult as clinical symptoms (fever, anorexia, weight loss, chest pain) are nonspecific, and, in a patient with lung cancer history, they may suggest a recurrence. The majority of late-onset PPEs are diagnosed late in the course of the illness and are associated with increased morbidity. Findings such as a new air-fluid level on a chest radiogram, suggesting a bronchial or oesophageal fistula, or the presence of empyema necessitatis may directly lead to diagnosis. Our patient was septic, and the swelling of his right hemithorax with associated erythema enabled us to establish the diagnosis of empyema necessitatis. The pathogen causing the infection in our patient was identified, but its source was unknown. The most probable cause was the haematogenous spread of *Pseudomonas aeruginosa*.

Late PPEs require OWT with drainage of the pleural space, BPF closure, debridement of the pleural space, and obliteration of the pleural space with transposed extrathoracic muscles and/or omentum \[[@CIT0007], [@CIT0008]\]. In our patient, in whom empyema necessitatis was diagnosed, we modified the Clagett procedure by applying the NPT system as a bridge to reconstructive surgery with a large flap consisting of the latissimus dorsi, subscapularis, and teres muscles. Due to cachexia and the suspected reduced volume of the omentum, we did not use an omental flap to fill the pleural space. The NPT resulted in accelerated treatment of sepsis and enabled local infection control in the pleural cavity and thoracic wall. In less complex cases, without or with very small BPFs, pleural NPT can be applied via mini-thoracotomy (mini-VAC), with the omission of OWT and thoracomyoplasty. Sziklavari *et al*. recommend the mini-VAC technique for the treatment of pleural empyemas as an alternative to classic decortication in high-risk patients \[[@CIT0009]\]. Schneiter and Grodzki also describe an innovative method of accelerated treatment for both early and late PPEs. They recommend thoracotomy, debridement of the pleural cavity, application of povidone-iodine-soaked towels under negative pressure, elimination of BPF if present, and filling the pleural cavity with an antibiotic solution \[[@CIT0010]\]. In our patient, due to the disruption in the intercostal space and the extended involvement of the extrathoracic soft tissue, we decided to perform standard OWT followed by NPT. The NPT was performed over a prolonged period of four months to achieve optimal sterility of the pleural space and granulation of the wound site. The definitive obliteration of the residual pleural space was achieved by extended thoracomyoplasty.

Conclusions {#S0004}
===========

Empyema necessitatis as a sequel of late-onset PPE is an uncommon complication requiring a targeted and radical approach. Open window thoracostomy combined with the NPT allowed for optimal sterilisation and reduction of residual pleural space as well as granulation of the wound. Despite the wide extrathoracic extension of the empyema, the long-term NPT was conducted partially in an outpatient setting.

Nutritional build-up of the patient prior to the surgery was crucial in surviving the extensive procedure. The complete obliteration of the rigid and wide residual postpneumonectomy cavity was necessary to avoid a re-recurrence of the infection.
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